Objective: To evaluate whether any potential association exists between respiratory diseases such as chronic obstructive pulmonary disease (COPD) and periodontal health status clinically and or microbiologically.
INTRODUCTION
Recently, there has been resurgence of interest in field of periodontal medicine. We view the term periodontal medicine, as first suggested by Offenbacher 1 that defines as rapidly emerging branch of periodontology focusing on the wealth of new data establishing a strong relationship between periodontal health or disease and systemic health or disease. Among these interactions, the relation between periodontitis and respiratory diseases has been largely studied. Recent cross-sectional epidemiological studies have suggested a potential association between poor oral health and respiratory diseases, such as pneumonia and chronic obstructive pulmonary disease (COPD). 2 COPD is a condition in which there is chronic obstruction to airflow with excess production of sputum as a result of chronic bronchitis or emphysema. 3 The most important established risk factor for COPD is a history of prolonged cigarette smoking. Chronic exposure to toxic atmospheric pollutants may also contribute to the disease. Genetic conditions including a defective alpha 1-antitrypsin gene, variant 1-antichymotrypsin, alpha 2-macroglobulin, vitamin D-binding protein and blood group antigen genes may also predispose subjects to COPD. 4 Lower respiratory tract infections, including exacerbation of COPD, depend on the initial colonization of microbial pathogens to oral/pharyngeal surfaces. The pathogens are subsequently shed into the salivary secretions, together with oral bacteria, hydrolytic enzymes and proinflammatory cytokines (Fig. 1) .
Thus, the contents of this secretion may contaminate and induce alterations of the respiratory epithelium. 5 Oral bacteria may modulate the adhesion of respiratory pathogens to mucosal surfaces by altering the environment of the upper airway to enhance the potential for respiratory pathogen colonization of the lower respiratory tract. 6 The resulting inflamed mucosal epithelium may be more susceptible to infection by respiratory pathogen.
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The aim of the present study was to evaluate the potential associations between respiratory diseases and periodontal diseases.
MATERIALS AND METHODS
This study was carried out in Nijalingappa Medical College and Hospital, Bagalkot, after obtaining the institutions ethical clearance. This cross-sectional retrospective study included a study population of 50 patients of COPD (test group) and 50 patients without COPD (control group) were recruited for the study. All the participants were nonsmokers and were more than 20 years of age with at least six natural teeth. They were randomly selected from the pool of patients who came to the outpatient department. All patients enrolled in the study voluntarily signed an informed consent. A history of bronchitis and/or emphysema was recorded and dichotomized variable (COPD) was also considered.
Periodontal health was assessed by measuring clinical attachment loss (CAL) and gingival bleeding by using William's graduated periodontal probe. Microbiological evaluation was done by collecting Sputum samples of the subjects with respiratory diseases to find out any periodontal pathogen in the lung fluid.
Periodontal disease was measured for determination of:
• Clinical attachment loss (CAL) for each subject was computed and dichotomized as those who had <2 mm CAL and those who had >2 mm CAL. This cut off was determined by examination of the distribution of MAL for all the teeth examined, where 53.3% of the subjects had a CAL <2 mm.
• Gingival bleeding: this was divided as <20% of sites that bled on probing and >20% of sites that bled on probing. This was done on the basis of the pilot study done before which showed that more than 50% of the patients had 20% bleeding sites.
MICROBIOLOGICAL EVALUATION
Microbiological evaluation was carried out using the sputum samples of the subjects with respiratory diseases to find out any periodontal pathogen in the lung fluid. Sputum sample was collected and transferred to the microbiological laboratory at the medical college. To create an anaerobic environment GasPak™ EZ was used.
Principles of the procedure: The GasPak™ EZ gas generating pouch systems are single-use systems that produce atmosphere suitable to support the primary isolation and cultivation of anaerobic, microaerophilic or capnophilic bacteria by use of gas generating sachets inside single-use resealable pouches. The GasPak™ EZ Gas Generating Sachet consists of a reagent sachet containing inorganic carbonate, activated carbon, ascorbic acid and water. When the sachet is removed from the outer wrapper, the sachet becomes activated by exposure to air. The activated reagent sachet and specimens are placed in the GasPak EZ incubation container and it is sealed. The sachet rapidly reduces the oxygen concentration within the container. At the same time, inorganic carbonate produces carbon dioxide. For the cultivation of anaerobic bacteria, the GasPak EZ anaerobe container system sachets produce an anaerobic atmosphere within 2.5 hours, with greater than 15% carbon dioxide within 24 hours.
Culture: Cultures were grown on blood agar plates in an anaerobic environment, at 95ºF (35ºC) for at least 48 hours before the plates are examined for growth. Gram staining was performed on the specimen at the time of culture. While infections can be caused by aerobic or anaerobic bacteria or a mixture of both, some infections have a high probability of being caused by anaerobic bacteria.
STATISTICAL ANALYSIS
The mean and standard deviation values were calculated for all clinical parameters. Chi-square test was used to compare data among the groups and Student t-test. Analysis was done by using SPSS (statistical package for social sciences) version 14.0. Demographic data of the sample population are summarized in (Table 1 ). The mean age of subjects with COPD was 48.9 ± 12.1 years, while the mean age of controls was 44.0 ± 9.9 years. Number of females was less than males both in test and control groups. Patients with COPD had more bleeding sites (i.e. >20%) than Non-COPD patients, who had less bleeding sites (<20%). This was highly significant finding (×2 = 27.8, p < 0.001,) ( Table 2) .
Patients with COPD had more of the clinical mean attachment loss (2.84 ± 0.66) where as patients without COPD had comparatively less of clinical mean attachment loss (2.37 ± 0.60) which was highly significant (p < 0.001) ( Table 3) .
Culture studies on the sputum showed only 30% of the samples showed species like Streptococcus spp, Candida, and Diphtheroids, Staphylococcus species, Porphyromonas spp (Fig. 2) . 
DISCUSSION
The findings of the present analysis, together with other recently published studies support an association between poor periodontal health and COPD.
In our study we found that patients with >20% of bleeding sites were more in COPD patients (84%) compared to non-COPD patients (16%). We also noticed that clinical attachment loss was also more in COPD patients than in non-COPD patients. This may be because of various reasons which include: 1 9 Several studies have been documented regarding lack of oral health in hospitalized patients. Lack of attention to oral hygiene results in increase in mass and complexity of dental plaque, which will lead to interaction between indigenous plaque bacteria and respiratory pathogens. This will lead to colonization of dental plaque by respiratory pathogen. Dental plaque can therefore provide reservoir for respiratory pathogens which will later shed into saliva. Contamination of distal portion of respiratory tree by this saliva can lead to pulmonary infection. Saliva also contains wide variety of hydrolytic enzymes like fibronectin and amount of enzyme activity in saliva is related to the periodontal and oral hygiene status of subjects tested. 10 A direct relationship has been found between fibronectin and oral hygiene status. 11 It is conceivable that in subjects having periodontal diseases and elevated level of proteolytic bacteria such as P. gingivalis and spirochetes, fibronectin activity may alter the mucosal epithelium to increase the adhesion and colonization of respiratory pathogen (Fig. 3A) . Recent evidence suggests that the respiratory pathogen like H. influenzae binds to mucins contained within mucosal secretions. 12 This binding may involve sialic acid residues.
In the context of COPD, it is possible that subjects with poor oral hygiene may have elevated levels of hydrolytic enzymes in their saliva. These enzymes may process mucins which reduce their ability to bind to and clear pathogens such as H. influenzae (Fig. 3B ).
Conversely enzymes may process the respiratory epithelium to modulate adhesion of such pathogens to mucosal surface (Fig. 3C) .
In untreated periodontal diseases, oral pathogens continuously stimulate cells of oral tissues and periodontium to release wide variety of cytokines and other variety of biologically active molecules. 13 Cytokines produced by these epithelial and connective tissue cells in response to the bacteria include IL-1, IL-1, IL-6, IL-8 and TNF. In fact, oral Streptococci which are abundant in dental plaque, stimulate the release of high levels of these cytokines from these cells. Epithelial cells also known to alter expression of various cell adhesion molecules on their surface in response to cytokine stimulation. Variation in expression of such adhesion molecules may alter the interaction of bacterial pathogen with the mucosal surface (Fig. 3D) . Data from the National Health and Nutrition Examination Survey I (NHANES I) where 23,808 individuals were analyzed. Of these, 464 individuals reported a suspected respiratory infection. Patients who had the highest oral hygiene index (OHI) values were 4.5 times more likely to have COPD than patients with an OHI of 0.
14 Although this study was cross-sectional in design, the result is supported by a longitudinal study performed by Hayes et al. They defined patients with a history of periodontal diseases as assessed by radiographic alveolar bone loss (ABL) and found that ABL at baseline is an independent risk factor for COPD, and increased ABL is associated with increased risk for COPD. 15 Although both results are interesting, these data need to be interpreted with caution due to the imprecise definitions of respiratory diseases. Travis described a biologically plausible mechanism to explain the theoretical association between emphysema and periodontal diseases. Both diseases share very similar pathological processes that are characterized by the recruitment of neutrophils to inflammatory sites. Destruction of connective tissue is a common result in both diseases.
To summarize in short, in patients with poor oral hygiene, i.e. with inadequate plaque control and accompanying periodontal disease will lead to pulmonary disease. It should be noted that we are not arguing that poor oral health alone is responsible for COPD. Rather, poor oral health may work in concert with other factors (such as continued smoking, environmental pollutants, viral infections, allergy and/or genetic factors) to promote the progression and/or exacerbation of COPD. Further investigations will establish the role of oral health in the initiation and progression of COPD.
